THE   APPLICATION   OF

HYPERBOLIC   FUNCTIONS   TO

ELECTRICAL    ENGINEERING

PROBLEMS

BY

A. E. KBNNELLY, M.A., D.Sc.

PROFESSOR OF ELECTRICAL ENGINEERING AT HARVARD UNIVERSITY

NEW YORK:   THE McGRAW-HILL BOOK COMPANY
239 WEST 39TH STREET

LONDON;    THE UNIVERSITY OF LONDON PRESS, LTD.

AT ST PAUL'S HOUSE, WARWICK SQUARE, E. C.

1916g1250\fcharset238 Times New Roman;}{\f4\froman\cpg1257\fcharset186 Times New Roman;}{\f5\froman\cpg1254\fcharset162 Times New Roman;}{\f6\froman\cpg1253\fcharset161 Times New Roman;}{\f7\froman\cpg1255\fcharset177 Times New Roman;}}{\stylesheet {\sbasedon222\f1\fs20 Normal;}}\paperw12240\paperh15840\margl3738\margr2985\margt1440\margb720 \sectd \sbknone\pgwsxn12240\pghsxn15840\marglsxn3826\margrsxn5373\margtsxn1440\margbsxn720\cols2\colno1\colw720\colsr1601\colno2\colw720 \pard \plain \cbpat8\ql\li0\fi0\ri0\sb38\sa0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw0\f1\cchs0\lang1033\fs22 302}\par \column \pard \plain \cbpat8\ql\li0\fi0\ri0\sb0\sa0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw0\f1\cchs0\lang1033\fs22 INDEX}\par \sect\sectd \sbknone\pgwsxn12240\pghsxn15840\marglsxn3738\margrsxn2985\margtsxn1440\margbsxn720\cols1\colsx60  \pard\plain \sb142\sa0\fs2\par\sect\sectd \sbknone\pgwsxn12240\pghsxn15840\marglsxn3738\margrsxn2985\margtsxn1440\margbsxn720\cols2\colno1\colw2608\colsr192\colno2\colw2716 \pard \plain \cbpat8\ql\li79\fi0\ri0\sb31\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Short lines, 22}\par \pard \plain \cbpat8\ql\li79\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Signalling speeds on long lines, 183}\par \pard \plain \cbpat8\ql\li74\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Silent interval in cable signalling, 184}\par \pard \plain \cbpat8\ql\li72\fi0\ri0\sb10\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw0\f1\cchs0\lang1033\fs16 Single lines, 159}\par \pard \plain \cbpat8\ql\li74\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw4\f1\cchs0\lang1033\fs16 Statf of aT, defined, 29}\par \pard \plain \cbpat8\ql\li72\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Standard telephone frequency, 135}\par \pard \plain \cbpat8\ql\li67\fi0\ri0\sb5\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Statfarad, 212}\par \pard \plain \cbpat8\ql\li72\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Steady state signalling, 182}\par \pard \plain \cbpat8\ql\li65\fi0\ri0\sb2\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw2\f1\cchs0\lang1033\fs16 Steady state tests, 180}\par \pard \plain \cbpat8\ql\li65\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw2\f1\cchs0\lang1033\fs16 Steinmetz, C. P., vi, 126, 287, 288}\par \pard \plain \cbpat8\ql\li65\fi0\ri0\sb2\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw2\f1\cchs0\lang1033\fs16 Strehlke, A.-B., 287}\par \pard \plain \cbpat8\ql\li65\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw0\f1\cchs0\lang1033\fs16 Submarine cable impedances, 186}\par \pard \plain \cbpat8\ql\li62\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw2\f1\cchs0\lang1033\fs16 Subtraction of complex numbers, 55}\par \pard \plain \cbpat8\ql\li62\fi0\ri0\sb5\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Summation of waves, 82}\par \pard \plain \cbpat8\ql\li67\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw0\f1\cchs0\lang1033\fs16 Surge-admittancfl denned, 29}\par \pard \plain \cbpat8\ql\li67\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw0\f1\cchs0\lang1033\fs16 Surge impedance, 73}\par \pard \plain \cbpat8\ql\li60\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Surge-impedance, influence of loading}\par \pard \plain \cbpat8\ql\li50\fi151\ri0\sb7\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw-1\f1\cchs0\lang1033\fs16 on, 155\line \expndtw2 Surge-impedance of  aerial  telephone}\par \pard \plain \cbpat8\ql\li50\fi146\ri0\sb7\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw0\f1\cchs0\lang1033\fs16 lines, 127\line \expndtw2 Surge impedance  of  cable  telephone}\par \pard \plain \cbpat8\ql\li46\fi146\ri0\sb5\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw-1\f1\cchs0\lang1033\fs16 lines, 128\line \expndtw2 Surge-impedance of  telephone  lines,}\par \pard \plain \cbpat8\ql\li197\fi0\ri0\sb2\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw-8\f1\cchs0\lang1033\fs16 125}\par \pard \plain \cbpat8\ql\li38\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw0\f1\cchs0\lang1033\fs16 Surge-resistance, 13, 126\line \expndtw1 Surge-resistance, apparent, of artificial}\par \pard \plain \cbpat8\ql\li182\fi0\ri0\sb2\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw0\f1\cchs0\lang1033\fs16 line, 235}\par \pard \plain \cbpat8\ql\li38\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Symbols, list of, 253\line Symmetrical T or n, 160}\par \pard \plain \cbpat8\ql\li34\fi0\ri0\sb154\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw0\f1\cchs0\lang1033\fs16 T-artificial line, 253}\par \pard \plain \cbpat8\ql\li22\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw-1\f1\cchs0\lang1033\fs16 T-conductor, 88}\par \pard \plain \cbpat8\ql\li26\fi0\ri0\sb2\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Tables of hyperbolic functions, 17}\par \pard \plain \cbpat8\qj\li166\fi-146\ri34\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw-1\f1\cchs0\lang1033\fs16 Tables of hyperbolic functions of com-\line \expndtw1 plex angles, 66}\par \pard \plain \cbpat8\ql\li14\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw2\f1\cchs0\lang1033\fs16 Telegraph lines, steady state tests, 180}\par \pard \plain \cbpat8\qj\li163\fi-156\ri38\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Telephone cable lines, equivalent cir-\line cuit of, 141}\par \pard \plain \cbpat8\qj\li156\fi-146\ri41\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw0\f1\cchs0\lang1033\fs16 Telephone circuit, receiving-end im-\line \expndtw-1 pedance of, 138}\par \pard \plain \cbpat8\qj\li154\fi-146\ri41\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Telephone lines, attenuation-con\loch\af0\hich\af0\dbch\f1\cchs0 \'ab\hich\af0\dbch\af1\loch\f0\cchs0 tants\line \expndtw-2 of, 316}\par \pard \plain \cbpat8\qj\li156\fi-149\ri62\sb2\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw0\f1\cchs0\lang1033\fs16 Telephone lines, hyperbolic angles of,\line \expndtw-7 115}\par \pard \plain \cbpat8\ql\li2\fi0\ri0\sb5\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Telephone lines, indefinitely long, 129}\par \pard \plain \cbpat8\ql\li5\fi0\ri0\sb0\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Telephone lines, loaded, 148]}\par \pard \plain \cbpat8\qj\li151\fi-149\ri43\sb2\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Telephone lines, normal and actual\line attenuation-factors of, 116}\par \pard \plain \cbpat8\qj\li154\fi-154\ri65\sb2\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw-1\f1\cchs0\lang1033\fs16 Telephone lines, surge-impedances of,\line \expndtw-5 125}\par \column \pard \plain \cbpat8\ql\li223\fi-161\ri0\sb0\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw2\f1\cchs0\lang1033\fs16 Telephonic   theory,   fundamental   as-\line \expndtw3 sumptions of, 113}\par \pard \plain \cbpat8\ql\li60\fi0\ri0\sb0\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw3\f1\cchs0\lang1033\fs16 Terminal casual loads, 174}\par \pard \plain \cbpat8\ql\li206\fi-154\ri0\sb5\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw7\f1\cchs0\lang1033\fs16 Terminal load,  angle  subtended by,\line \expndtw-9 23}\par \pard \plain \cbpat8\ql\li211\fi-158\ri0\sb0\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw5\f1\cchs0\lang1033\fs16 Terminal load equal   to  surge-resist-\line \expndtw1 ance, 26}\par \pard \plain \cbpat8\ql\li206\fi-151\ri0\sb0\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw8\f1\cchs0\lang1033\fs16 Terminal load greater than surge-re-\line \expndtw2 sistance, 25}\par \pard \plain \cbpat8\ql\li202\fi-154\ri0\sb0\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw8\f1\cchs0\lang1033\fs16 Terminal load less than surge-resist-\line \expndtw1 ance, 24}\par \pard \plain \cbpat8\ql\li50\fi0\ri0\sb0\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw2\f1\cchs0\lang1033\fs16 Terminal loads, 42}\par \pard \plain \cbpat8\ql\li48\fi0\ri0\sb0\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw2\f1\cchs0\lang1033\fs16 Terminal reflections, 77}\par \pard \plain \cbpat8\ql\li199\fi-151\ri0\sb2\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw5\f1\cchs0\lang1033\fs16 Terminal transformers on loaded tele-\line \expndtw2 phone lines, 157}\par \pard \plain \cbpat8\ql\li197\fi-151\ri0\sb2\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw2\f1\cchs0\lang1033\fs16 Terminally loaded continued fractions,\line \expndtw-7 227}\par \pard \plain \cbpat8\ql\li41\fi0\ri0\sb0\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw5\f1\cchs0\lang1033\fs16 Thomas, P. B., 88}\par \pard \plain \cbpat8\ql\li36\fi0\ri0\sb0\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw6\f1\cchs0\lang1033\fs16 Thompson, S. P., vi}\par \pard \plain \cbpat8\ql\li41\fi0\ri0\sb0\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw6\f1\cchs0\lang1033\fs16 Thomson, J. J., 212, 287}\par \pard \plain \cbpat8\ql\li38\fi0\ri0\sb5\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw4\f1\cchs0\lang1033\fs16 Total angle of line, 273}\par \pard \plain \cbpat8\ql\li182\fi-151\ri0\sb0\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw4\f1\cchs0\lang1033\fs16 Transformation  between  circular and\line \expndtw2 hyperbolic formulas, 213}\par \pard \plain \cbpat8\ql\li31\fi0\ri0\sb0\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw3\f1\cchs0\lang1033\fs16 Transmission equivalents, 176}\par \pard \plain \cbpat8\ql\li26\fi0\ri0\sb2\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw2\f1\cchs0\lang1033\fs16 Transmission, velocity of, 73}\par \pard \plain \cbpat8\ql\li29\fi0\ri0\sb0\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Traverse-time, 78}\par \pard \plain \cbpat8\ql\li178\fi-156\ri0\sb2\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw4\f1\cchs0\lang1033\fs16 Trigonometrical functions of complex\line \expndtw1 angles, 56}\par \pard \plain \cbpat8\ql\li187\fi-163\ri0\sb0\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw1\f1\cchs0\lang1033\fs16 Trigonometric] properties of an angular\line \expndtw-5 point\super 1\nosupersub  oi! n liis-j, 21}\par \pard \plain \cbpat8\ql\li168\fi-146\ri0\sb0\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw4\f1\cchs0\lang1033\fs16 Trigonometrical properties  of  simple\line \expndtw3 uniform lines, 15}\par \pard \plain \cbpat8\ql\li163\fi-146\ri0\sb2\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw0\f1\cchs0\lang1033\fs16 Two-section   formulas   for   composite\line \expndtw1 lines, 172}\par \pard \plain \cbpat8\ql\li10\fi0\ri0\sb137\sa0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw3\f1\cchs0\lang1033\fs16 Ultra-periodic current, 202}\par \pard \plain \cbpat8\ql\li0\fi0\ri0\sb149\sa0\sl-154\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw5\f1\cchs0\lang1033\fs16 Van Orstrand, C. E., 17, 292\line \expndtw3 Vector attenuation-constant, 70\line \expndtw2 Vector power, defined, 90\line \expndtw3 Velocity of transmission, 73\line Very short lines, 21}\par \pard \plain \cbpat8\ql\li0\fi0\ri0\sb156\sa0\sl-156\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw4\f1\cchs0\lang1033\fs16 Wagner, K. W., 294\line \expndtw5 Walmsley, R. M., vi\line \expndtw3 Wave-length, 76\line Waves, summation of, 82\line \expndtw4 Wire telegraphy, application to, 179\line Wire telephony, application of hyper-\line \expndtw2 bolic functions to, 112}\par \sect\sectd \sbknone\pgwsxn12240\pghsxn15840\marglsxn3738\margrsxn2985\margtsxn1440\margbsxn720\cols1\colsx60  \pard\plain \sb0\sa0\brdrt\brdrs\brdrw20\brsp20\fs2\par\sect\sectd \sbknone\pgwsxn12240\pghsxn15840\marglsxn3738\margrsxn2985\margtsxn1440\margbsxn720\cols1\colsx60 \pard \plain \cbpat8\ql\li1073\fi-442\ri0\sb1010\sa0\sl-158\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw4\f1\cchs0\lang1033\fs14 Printed in Great Britain for the \scaps university of london press, \scaps0 Ltd.,\line \expndtw3 "by \scaps richard clay \scaps0 & \scaps sons, \scaps0 Ltd., London and Bungay.}\par }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}\par}}\pard \plain \cbpat8\ql\li0\fi0\ri0\sb62\sa0 \f1\fs20{\b0\i0\cf1\charscalex82\expndtw0\f9\cchs0\lang1033\fs17 to +}\par \column \pard \plain \cbpat8\ql\li50\fi0\ri0\sb2\sa0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw11\f9\cchs0\lang1033\fs14 *> *,\loch\af8\hich\af8\dbch\f9\cchs0 \'a3\hich\af8\dbch\af9\loch\f8\cchs0  "  \i * *\loch\af8\hich\af8\dbch\f9\cchs0 \'a3\hich\af8\dbch\af9\loch\f8\cchs0    **  \i0 J}\par \pard \plain \cbpat8\ql\li70\fi0\ri0\sb0\sa0\sl-149\slmult0 \f1\fs20{\b0\i0\cf1\charscalex81\expndtw0\f1\cchs0\lang1033\fs18 to"oto=iSftj   o    ii *<\loch\af0\hich\af0\dbch\f1\cchs0 \'95}\par \pard \plain \cbpat8\ql\li0\fi0\ri0\sb0\sa0\sl-149\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw3\loch\af8\hich\af8\dbch\f9\cchs0\lang1033\fs15 \'bb\hich\af8\dbch\af9\loch\f8\cchs0  11 ii Ji   II t -t \super N\nosupersub ,\super 7\nosupersub  t}\par \pard \plain \cbpat8\ql\li65\fi0\ri0\sb5\sa0\sl-149\slmult0 \f1\fs20{\b0\i0\cf1\charscalex210\expndtw-7\f1\cchs0\lang1033\fs8 PJ^S^?V   \i J$\\   \i0 U   K?     ^}\par \sect\sectd \sbknone\pgwsxn12240\pghsxn15840\marglsxn2561\margrsxn3751\margtsxn1440\margbsxn720\cols1\colsx60 \pard \plain \cbpat8\qj\li480\fi-211\ri624\sb151\sa0\sl-168\slmult0 \f1\fs20{\b0\i0\scaps\cf1\charscalex100\expndtw-2\f1\cchs0\lang1033\fs17 fig, \scaps0 M13.\loch\af0\hich\af0\dbch\f1\cchs0 \'97\hich\af0\dbch\af1\loch\f0\cchs0 Comparative relations of Potential, Current, Conductance and\line \expndtw-1 Resistance along a n-Artificial Line and along its Equivalent Smooth\line \expndtw-2 Line.}\par \pard \plain \cbpat8\qj\li67\fi0\ri391\sb134\sa0\sl-250\slmult0 \f1\fs20{\b0\i0\cf1\charscalex100\expndtw2\f1\cchs0\lang1033\fs21 are indicated in Fig. M13. At junction-points, where the leaks\line \expndtw-2 occur, the potentials agree on both, and the currents, which should\line \expndtw7 be measured theoretically between half-leaks as in Fig. M2}\par }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}}}{\sp{\sn pictureGray}{\sv 1}}{\sp{\sn pWrapPolygonVertices}{\sv 8;9;(5552,0);(5552,488);(0,488);(0,21600);(21600,21600);(21600,488);(17364,488);(17364,0);(5552,0)}}{\sp{\sn fLayoutInCell}{\sv 1}}{\sp{\sn fIsBullet}{\sv 0}}{\sp{\sn fAllowOverlap}{\sv 1}}{\sp{\sn fEditedWrap}{\sv 0}}{\sp{\sn fBehindDocument}{\sv 1}}{\sp{\sn fPrint}{\sv 1}}{\sp{\sn dxWrapDistLeft}{\sv 0}}{\sp{\sn dxWrapDistRight}{\sv 0}}}{\shprslt\pard \plain \li0\ri0\sb0\sa0\pvpara\phmrg\posnegx-1474\posnegy559\absw0\absh1699\dfrmtxtx38\dfrmtxty60 {\pict\wmetafile8\picw7772\pich2997\picwgoal4406\pichgoal1699
